Objective: This research aimed to predict suicidality and addiction (substance, alcohol, cigarette, psychoactive drugs) among university students based on Adverse Childhood Experiences (ACEs) and exposure to the suicide of family members and or friends.
Introduction
uicide is the second leading cause of mortality in youth and adolescents, aged 15 to 29 years, throughout the world (Ma, Batterham, Calear, & Han, 2016) . Also, 20-25 non-fatal suicide attempts occur for every one successful suicide (Maltsberger, 2003) . Entrance to college can be stressful for students because this period involves a transition from adolescence to adulthood (Arnett, 2000) . Therefore, they are at high risk for suicidal ideation (SI), planning, and attempts (Eskin et al. 2016) . Approximately one out of four to six college students have reported some form of SI during college education (Mortier et al. 2018) . In recent years, the prevalence of suicide in Iran has increased, and calls for special attention (Kiani Chelmardi, Rashid, Honarmand, & Tamook, 2018) . Research suggests that the suicide rate is approximately 10 in 100000 people in Iran in the past two decades (Hassanian-Moghaddam & Zamani, 2017) .
Adverse Childhood Experiences (ACEs) are among the factors that have a critical impact on suicide. The researchers have shown that ACEs are correlated with mental health problems in children and adolescents (Oladeji, Makanjuola, & Gureje, 2010) and especially with suicide. The ACEs include emotional, physical, and sexual abuse; emotional and physical neglect; witnessing domestic violence; parental separation or divorce; and living with a substance-abusing, mentally ill, or criminal household member (Schilling, Aseltine, & Gore, 2007) . To date, the ACEs studies have repeatedly shown that traumatic and stressful childhood events increase the likelihood of myriad adolescent risk behaviors, such as regular smoking by the age 14 (Anda et al., 1999) , attempted suicide and use of illicit drugs (Dube et al., 2003) .
Some retrospective studies have investigated the effect of various ACEs, as risk factors for psychiatric disorders with suicidal behavior in adulthood (Chapman et al., 2004) . For instance, one study has shown that women who were exposed to sexual abuse before the age 16, have the probability of taking suicide attempts, some time in their lives, and 18 times more than women without such experiences. Also, a higher number of ACEs significantly increases suicide risk throughout the lifespan. For example, people with three ACEs are 8 times more likely to take a suicide attempt in childhood or adolescent. Various research observations support the effect of ACEs on the biological and mental development of children and adolescents and show that brain development is probably influenced by ACEs (Sher, 2017) .
Another factor that can increase the risk of suicidality is witnessing others' suicide and self-harm behaviors. Dhingra, Boduszek, & O'Connor (2016) research indicates that witnessing suicide and not being afraid of death has a positive relationship with a suicide attempt. Here, Joiner's term of "acquired capability" is proposed, that is a volitional moderator. This concept refers to a person's ability for enacting suicide desire or utilizing fatal self-injury that is increased by exposure and habituation to self-injury behaviors (Van Orden, Witte, Gordon, Bender, & Joiner. 2008) . In O'Conner's model of suicide, shifting suicide thoughts to behavior is affected by enacting behavior that includes access to lethal means, acquired capability (fearless about death and lack of sensitivity to pain), and witnessing others' self-harm behav- Kiani, A., et al. (2019) . Suicidality and Addictions Based on Adverse Childhood Experiences . JPCP, 7(2), 125-136. iors and impulsivity (Dhingra et al., 2016) . It means that exposure to friends' or family members' suicide attempts can increase the capacity for suicide, and subsequently, this higher capacity leads to losing the fear of death and lacking sensitivity to pain. Drug addiction; as a social, mental, and health problem; is a crisis in the 21st century. It is also one of the most important triggering factors of high-risk behaviors (Dehshiri & Moosavi, 2015) . Death statistics throughout the world due to drug and substance abuse calls for excessive attention of health professions (Becker, & Fiellin, 2017) . Studies show that alcohol and substance addicts attempt to commit suicide 5 to 10 times more than normal people (Voss et al., 2012) . Research has shown that children and adolescents affected by parental drug use have more drug problems (Hill, Tessner, McDermott, 2011) . With regard to substance use problems, their records often show an early onset of substance use (Rothman, Edwards, Heeren, Hingson, 2008) , increased binge drinking rates (Weitzman & Wechsler, 2000) , and higher risk of developing substance use disorders at a younger age than their peers (Hussong, Bauer, & Chassin, 2008) . Approximately 33% to 40% of all children with an addicted parent will develop a substance use disorder themselves (Parolin, Simonelli, Mapelli, Sacco, Cristofalo, 2016) .
ACEs are the main factors in the tendency toward addiction (Quinn et al., 2016) . Retrospective self-report data have shown that ACEs are key factors in the etiology of illegal drugs abuse (Anda et al., 2006) and can be responsible for half to two-thirds of problems related to the substance abuse in adulthood (Dube et al., 2003) .
In 1998, Keiser and CDC foundation reported that people who suffered from three or more ACEs, are more likely involved in substance abuse, domestic violence, and suicide attempt and are also more likely involved in taking divorce, catching diabetes, being obese, catching cancer and heart disease. More recent studies found a definite relationship between ACEs and substance abuse. For example, one study in 2016 showed a clear relationship between the number of childhood traumatic experiences and an increase in the risk of substance abuse in adulthood. People who reported five or more ACEs were exposed to substance abuse, and their likelihood of using injective drugs was three times more than normal people (Quinn et al., 2016) . Another study indicates that above 80% of patients that were searching for a treatment of drug abuse, experienced at least one type of childhood traumas and two-thirds of them had witnessed violence in childhood (Tsavoussis, Stawicki, Stoicea, & Papadimos, 2014) . In Iran, addiction was recognized as an important medical and social emergency. Despite the huge therapeutic cost, which spends each year, the government has not attained any success in reducing or controlling addiction.
In 2001, it was reported that 1.5 million people in Iran had substance dependency (Yasamy et al., 2001) . This number has increased to 10 million by now 1 . Opioid use and opium, in particular, were the most common abuse disorder among Iranian students in 2016 (Amin-Esmaeili et al., 2016) . Unfortunately, there has not been a transparent understanding of the etiology and incidence of addiction phenomena in our country. Besides, suicide is a serious public health concern that needs more attention in Iran, as its rate is increasing, especially among the 15-24 years old group. This group has the highest rate of suicide per 100000 people in Iran (Veisani, Delpisheh, Mohamadian, Valizadeh, 2018) . Although previous studies have investigated drug abuse in Iran (Kabir et al., 2018) , no study is available on the impact of ACEs on drug abuse behaviors, particularly among university students.
As mentioned earlier, suicide and addiction are the two most important risk behaviors among Iranian students, and ACEs certainly play an essential part in creating these two phenomena. However, no research has been carried out to highlight the most important role of ACEs on high-risk behaviors such as suicide and addiction, in adolescents in Iran. Therefore, acquiring in-depth knowledge and designing prevention strategies for suicide and addiction is an important issue in our society, especially for college students who are more vulnerable to suicide (Rashid, Khorramdel, Gholami, & Senobar, 2016) and addiction (Kabir et al., 2018) . Considering that suicide and addiction are really serious social harms, this research aims to predict suicidality and addiction (substance, alcohol, cigarette, psychoactive drugs) among Iranian university students based on adverse childhood experiences and witnessing others' suicide.
Methods
The study procedure is cross-sectional. The statistical community included all students of the University of Mohaghegh Ardabili, Ardabil City, Iran, in 2017.
As our community comprised about 12000 students, based on Cochran's sample size formula and considering the power of generalization, a sample of 500 people was selected by convenience sampling method. The inclusion criteria included being 18-45 years old, studying at university, and being interested in participating in the research. Ethical consideration included information confidentiality, informed consent, and right of being aware of research output. In the procedure, first, the researcher referred to the classrooms and described the purpose of research, the importance of suicide, and then explained the informed consent and confidentiality. After that, he asked the potential participants to complete the questionnaires and returned them to the researcher. The researcher also said to the participants that they could return the questionnaire if they were not interested in completing it. In the next step, the obtained data were entered in SPSS and analyzed by Pearson correlation and regression analyses. In this study, we used the following measures:
Depressive Symptom-Suicidality Subscale (DSI-SS) assesses the frequency and intensity of suicidal thoughts at the current time. Overall scores of answers evaluate the severity of suicide ideation ranging from 0 to 3 (for the present study; Mean±SD=1.01±1.096). Two studies reported the excellent internal consistency, convergent validity, and ability to differentiate attempters and non-attempters in the general population (Joiner, Pfaff, & Acres, 2002; Von Glischinski, Teismann, Prinz, Gebauer, & Hirschfeld, 2016) . The original study (Joiner et al., 2002) proposed the cut-off point of three, but later von Glischinski et al. (2016) stated that the best cut-off point for the general population is 2.
Adverse Childhood Experiences (ACE) were assessed by the ACE questionnaire (Anda, Butchart, Felitti, & Brown, 2010) which addresses 10 individual ACEs under three categories: 1. Abuse: Emotional, physical, and sexual abuse; 2. Neglect: Emotional and physical neglect; and 3. Household dysfunction: Parental separation/ divorce, violence against mother, household substance abuse, household mental illness and incarceration of household member. The ACE questionnaire is a reliable and valid measure of childhood adversity that has been used extensively in large-scale ACE studies (Centers for Disease Control and Prevention NCfIPaC, 2014). All questions about ACEs pertained to the respondents' first 18 years of life and were binary (Yes or No). Out of these, a dichotomous variable was created to reflect exposure to any ACE, and similar variables were created to reflect any exposure to each ACE subtype (abuse, neglect, household dysfunction). One of the questions, for example, is: "while you were growing up, during your first 18 years of life, did a parent or other adult in the household often or very often push, grab, slab, or throw something at you? or ever hit you so hard that you had marks or were injured? Yes ___ No___".
In this part, 4 questions are asked: "During the last month, how many times did you use cigarette or tobacco?", "During the last month, how many times did you use alcohol or its derivatives?", "During the last month, how many times did you use substance?", "During the last month, how many times did you use psychoactive drugs (such as cannabis, Ritalin, or street drugs)?" Responses are rated from 0 to 3. (0= Not at all; 1=one time in several weeks; 2=More than one time in several days; 3=Every day). The higher score indicates higher use of that substance. 
Results

Descriptive data
First, Table 1 presents the demographic information of the participants. Then, the correlation between research variables was assessed, and finally, the regression models were used to predict suicide and addition based on adverse childhood experiences and exposure to family members' or friends' suicide.
According to Table 1, most participants was female (n=382), single (n=385), without any income (n=315), studying bachelor' degree (n=433), and aged between 18 and 24 years (n=379). Table 2 presents the relationships between the research variables. Table 2 presents the associations between ACEs, suicide, addiction, and exposure to suicide. As shown in Table 2 , ACEs had significant correlation with suicide (r=0.322), cigarette smoking (r=0.244), alcohol consumption (r=0.216), substance abuse (r=0.180), and street drugs (r= 0.172) (P<0.01). Besides, the relationship between suicide and exposure to friends' suicide (r=0.119) and exposure to family members' suicide (r=0.172) was significant. Exposure to friends' suicide had significant correlation with cigarette smoking (r=0.146), alcohol consumption (r=0.159), substance abuse (r=0.074), and street drugs use (r=0.169). However, there was no significant correlation between exposure to family members' suicide with substance abuse (r=0.050). Summary of regression analyses for predicting suicide based on ACEs and exposure to family member's and friends' suicide are presented in Table 3 . As noted in Table 3 , ACEs and exposure to family members' and friends' suicide can predict suicide, and these two variables can explain 14% variance of suicide. According to Table 4 , of the 3 variables (exposure to family members' suicide, exposure to friends' suicide, and ACEs), ACEs variable (t=6.617, β=0.235) can predict suicide significantly.
As presented in Table 5 , ACEs and exposure to friends' and family members' suicide can explain addiction and 3% of substance abuse variance, 6% of alcohol consumption variance, 7% of cigarette smoking, and 5% of street drugs variance. Regression coefficients of predictor variable show that ACEs (t=4.812, β=0.169) and exposure to friends' suicide (t=1.802, β= 0.061) can significantly predict substance addiction, however, the role of ACEs is more significant. All 3 variables of ACEs (t=4.870, β=0.169), exposure to friends ' suicide (t=3.192, β=0.107) , and exposure to family members' suicide (t=3.036, β=0.105) can predict alcohol consumption, but ACEs also play a more important role. In terms of cigarette smoking, ACEs (t=6.039, β=0.208), and exposure to friends' suicide (t=3.674, β=0.123) are influential, but again, the role of ACEs is more significant. ACEs (t=3.548, β=0.123), exposure to friends' suicide (t=4-654, β=0.157), and exposure to family members' suicide (t=2.477, β=0.157) play a role in predicting street drugs addiction Table 6 .
Discussion
This research aimed to predict suicidality and addiction (substance, alcohol, cigarette, psychoactive drugs) among college students based on ACEs and exposure to others' suicide. Our findings have shown that ACEs can predict suicide among students. This finding is in line with Lipschitz et al. (1999), and Chapman et al. (2004) findings. Adolescents' suicidal behaviors are affected by genetic, psychological, cognitive, and social factors, with particular risks related to childhood adversities (Miller, Esposito-Smythers, Weismoore, & Renshaw. 2013) . A strong graded relationship has been reported between the number of adverse experiences in childhood and self-reports of cigarette smoking, alcoholism, drug abuse, obesity, attempted suicide, and sexual promiscuity in later life (Anda et al., 1999) .
Based on this finding, we can infer that experiencing adversity in childhood, especially in the absence of supportive factors, impairs the development of executive functions and distort physiological responses to stress (Shonkoff, 2016) , leading to unhealthy coping behavior, disorder in physical, mental, and behavioral health, less hope for life (Brown et al., 2009 ), losing life opportunities (such as educational, professional and financial chance) (Font, Maguire-Jack, 2016) , and finally higher likelihood of suicide. Evidence shows that brain development is influenced by ACEs (Sher, 2015) . Thus, experiencing adversity can change and impair developmental, emotional, social, cognitive, neural, and behavioral processes in people, and ultimately lead to suicidal attempts.
Another finding of this research is that ACEs can predict addiction tendency among students. This result is consistent with Anda et al. (1999) conclusion. Maltreatment in childhood may cause adults to adopt risky behaviors in a variety of domains, including smoking (Anda et al., 1999) , alcohol abuse, and illicit drug use (Thompson, Potter, Sanderson, Maibach, 1997) .
In a study, the subjects with four or more adverse childhood events, were nearly five times more prone to depressive episodes in the 12 last months, twice as likely to smoke cigarettes, more than seven times as likely to consider themselves an "alcoholic", and 12 times as likely to have attempted suicide (Reavis et al., 2013) . Thus, a strong graded relationship exists between the number of adverse events an individual suffers in childhood and experiencing physical disease, mental disorder, and substance abuse in adulthood. In this research, the correlation between ACEs and cigarette addiction was more than other types of addictions.
About this relationship, it should be said that smoking is an accessible and easy target which is highly acceptable among people. In addition, in low-income societies like our country, smoking cigarette costs less than other types of addiction. Consequently, society does not con- demn it. In contrast, addictions to substance, alcohol, or street drugs are banned in Iran, and people prefer to use smoke instead. In conclusion, participants of this study can quickly disclose about smoking, and it has not any legal consequences, but unveiling other addictions may have legal and social consequences, and the participants prefer not to report it in the questionnaire.
But about exposure to friends' or family members' suicide, it should be said that it has a significant correlation with suicide. It means that witnessing friends' or family members' suicide, increase the likelihood of witness' suicide in the future. Dhingra et al. (2016) reported that exposure to family members' and friends' suicide or self-injurious behavior and fearlessness about death are related to suicide among college student samples. One study (Mars et al., 2018) reported that witnessing family members' and or friends' self-harm was higher among attempters than those who have suicidal ideations. However, exposure to friends' self-harm was more related to attempt suicide than exposure to family members' selfharm. Dhingra et al. (2016) There are several potential mechanisms that explain this relationship. For example, the suicidal behavior of others may increase the modeling or imitating a loved one's suicidal behavior. Witnessing suicide may also increase the salience and cognitive accessibility of suicide such that individuals are more likely to attempt suicide when they encounter stressors. Finally, we should say that witnessing suicide can trigger suicide attempt in multiple ways: first, the role of social learning, in which a person learns and imitates with observing other' self-harm or suicide, and may enact it in the future. Second, watching others' suicides affect the person's cognitive process and distort it. As such, this stressful experience disrupts the personal balance in stressful situations and impair emotional and cognitive functioning in that situation. In this research, exposure to friends' or family members' suicide has a significant relationship with addictions About predictions, it should be said that witnessing suicide has a significant direct relationship with suicide, but with entering ACEs to model, this relationship reduces in favor of ACEs, and ACEs has got more power for predicting suicide. Research has shown that later risk factor in life, such as victimization by peers and sexual violence can affect forming suicide ideation and suicide attempt (Ports et al., 2017) , whereas the effect of ACEs is more than exposures and people in the process of ACEs are exposed to maltreatment and adversity, to anticipating the ACEs strength will be more that exposures alone.
These results enrich our understanding of the impact of ACEs and child maltreatment on adult behavior and have clear implications for mental health policymakers, suggesting the importance of screening for mental health problems and suicidality among adversity-exposed people. Furthermore, accessible and useful child and adolescent mental health services and suicide prevention services may be essential components in reducing students' suicidality. These findings may be helpful for practitioners in university, health, and social services and non-governmental organizations, in identifying students who may be at risk of a suicide attempt. Using strategies such as cognitive behavioral intervention can help individuals in controlling their stress and using proper coping style when encountering with the stressful event, and subsequently, reduce the likelihood of self-injury or suicidal behavior. Concerning ACEs, we strongly need to inform society and especially parents about the effect of early life years' experiences on later life behaviors and educate families about true and secure behavior with children. We can do these with teaching parenting skills to parents.
The results of this study are subject to certain limitations. Responses were based on self-reports. The percentage of students disclosing ACEs is lower than real life ACEs and therefore may be subject to under-reporting. Future research may help address these issues by including more objective measures such as laboratory results and clinical diagnosis. A potential weakness of studies with retrospective reporting of childhood experiences is the possibility of recall bias. The ACEs questionnaire was derived from other cultures, while in our country, other indicators such as war can be seen as ACEs. Therefore, designing a new ACE questionnaire based on our culture is a useful idea. Finally, ACEs in the early years of life are the main factor for risky behaviors in later life, including suicide and addiction. Therefore, awareness of this mechanism can help us in reducing this problem, promoting health, and decreasing the burden of the health system at the personal, family, society level.
Based on these findings, we can conclude that adverse childhood experiences play an important and essential role in suicidality and addiction, and we should prevent these experiences by working on the family.
